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If m is an even integer and K = GF(q) is a field of characteristic 2, then there 
exists a set of q”-l alternating bilinear forms of degree nr over IC such that 
the difference of any two of the forms is nonsingular. Do such sets exist over 
fields of odd characteristic? This note constructs such a set in the smallest 
nontrivial case, namely, m = 4, q = 3. 
Let X = X(m, y) be the set of skew-symmetric matrices of degree m 
(with zero diagonal) over GF(q). Suppose Y is a subset of X and that for 
every 24 , YZ E K yl - yz is nonsingular (so m is even). The top rows of 
elements of Y are all distinct so that j Y j < q”-l. Kerdock [l] and 
Delsarte and Goethals [2] showed that in characteristic 2, this bound 
could always be achieved. A set Y achieving the bound is called a Kerdock 
set. 
Do Kerdock sets exist in odd characteristic ? This note constructs such 
a set for the smallest nontrivial case: m = 4, q = 3. 
Suppose m = 4. 
x12x34 - xl3x24 + x14x23 is a nonsingular quadratic form on the six- 
dimensional space X. So when m = 4, a Kerdock set exists if and only if 
there exist q3 vectors in orthogonal 6-space O(6, q) such that the difference 
of any two vectors is nonisotropic. By extension, I call such a set a Kerdock 
set. 
Now suppose q = 3. 
s(a) = da1 , a2 , a3 , a4 , a5 , a,) = ala2 - a,~, + a54 
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is equivalent to 
f(a) = fh , a2 j a3 , a4 , a5 , a,) = a,” + as2 + as2 + a42 + as” - L7G2. 
So we seek 27 vectors bti) (1 < i < 27) such that for all i,j (1 < i <j < 271, 
f(bci’ - b’j’) # 0. 
Consider 9 = (b = b, , b, , b, , b, , b, , b,): b, = 0, and either 
(i) b = (0, 0, 0, 0, 0, 0), or 
(ii) b has exactly five zero coordinates, or 
(iii) b has exactly one zero coordinate, namely, b, , and an odd 
number of coordinates equal to - 11. 
It is straightforward to check that 9? is a Kerdock set. 2 has 1 vector 
satisfying (i), 10 vectors satisfying (ii), and 16 vectors satisfying (iii). 
The vectors of J#‘, surprisingly, only span a five-dimensional space. Let G 
be the subgroup of the five-dimensional affine group preserving 9Y. 
1 G 1 = 2’ . 34 . 5, and G is isomorphic to Sp(4, 3), the four-dimensional 
symplectic group over GF(3), which has a subgroup of index 2 which is 
simple. G acts transitively on the 27 elements of a. 
An enumeration by computer has shown that every Kerdock set with 
nz = 4, q = 3 is affinely equivalent to 9Y. 
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